We provide an ex-post econometric examination of the harmonization and tightening of the EU Maximum Residues Limit (MRL) on aflatoxins in 2002 and its impact on African exports of groundnut products. We show that the MRL set by the EU has no significant trade impact on groundnut exports from Africa across various methods of estimation. African domestic supply plays an important role in the determination of the volumes of trade and the propensity to trade.
Introduction
Aflatoxins are a group of toxic metabolites produced by certain fungi in agricultural commodities. They are commonly found in agricultural crops such as corn, peanuts, coconuts, cassava and their food and feed products. Scientific research shows that aflatoxin B1, M1, and G1 can cause various types of cancer in both animal species and humans. Evidence of acute aflatoxicosis in humans has been reported from many parts of the world with grim morbidity and mortality. 1 Chronic intake of aflatoxin in animals can lead to poor food intake and weight loss.
Due to their demonstrated potent health effect to both animals and humans, aflatoxins regulations have received great attention in food policy design and debates. Although some good practice based on current scientific knowledge and technical improvements can effectively reduce the level of contamination, the entire elimination of the presence of aflatoxin in foodstuff is not possible. Therefore, certain Maximum Residue Limits (MRLs) are commonly adopted as the policy instrument to control for the aflatoxin contamination in the food supply. While a tight MRL on aflatoxins generates health benefits, it also induces various costs such as regulatory and administrative costs, compliance costs borne by producers, and plausible forgone trade revenues borne by some foreign exporters failing the MRL.
The European Union (EU)'s harmonization of the MRLs on aflatoxins in 2002 has highlighted these tradeoffs and initiated a controversy. Prior to 2002, member countries in the EU set their MRLs individually (FAO (1995) ). In April 2002, the EU formally adopted a unified MRL policy on aflatoxin contaminants (European Communities (2001) and (2002)). In December 2006, the EU modified the harmonized maximum levels for certain contaminants in foodstuffs, but the policy regarding aflatoxin remained (European Communities (2006) ). The harmonized EU aflatoxin standards, from several perspectives, have been more stringent than the Codex Alimentarius, which contains the international standards recommended by the Food and Agriculture Organization (FAO) and World Health Organization (WHO). First, the EU policy targets specific aflatoxin compounds. Not only the EU policy sets a MRL for the total aflatoxin level as Codex does, it also imposes a MRL on aflatoxin B1, which is by far the most toxic compound in the aflatoxin family. Second, the EU MRLs are much lower than Codex. Figure 1 illustrates EU's harmonization and its departure from Codex in setting MRLs on aflatoxin B1 for edible groundnuts. The strictness of the EU standards has triggered serious concerns among exporters to the EU market that the EU has abused the Agreements on Sanitary and Phytosanitary (SPS) Measures of the World Trade Organization (WTO) and created a protectionist SPS regulation.
Groundnut exporters from Africa, in particular, have been generally considered vulnerable to the new regulations because of their high cost of compliance and their dependency on the EU market as their largest export destination. Otsuki, Wilson and Sewadeh (2001) , in a noted paper, examined this very issue in the late 1990s by conducting a gravity equation analysis to a pre-harmonization dataset of EU MRLs and trade flows. They found that the African exports of edible groundnuts and groundnut oil were negatively affected by the MRL on aflatoxin set by EU member countries during 1989-1998. Their simulation predicted that the harmonization and tightening of the standards in 2002 would decrease African exports enormously. Notably, there are two limitations in this analysis. The first one is the lack of time-variation of the MRL variable. The research was done before the harmonization took place in 2002. During the period of examination 1989-1998, the only available data source for the MRL policies on aflatoxin was FAO (1995) , in which each country reported the MRL it currently imposed on aflatoxin contaminants. Consequently, the MRL observed for the single year had to be assumed to hold for the entire time period and only exhibited cross-sectional variation. As we will elaborate later, this lack of time-variation of the MRL variable makes its effect undistinguishable from the country-level "multilateral resistance" terms or fixed effects (Anderson and van Wincoop (2003) ).
The second limitation in Otsuki et al. comes from their deletion of the zero trade records.
Statistically, the elimination of zeros could result in the standard sample selection bias (Heckman (1979) ). Even if the sample selection issue does not bias the estimate of interest, the ignorance of zero trade flows limits the economic interpretations of the model. First, the deletion of the zero trade precludes exploring the extensive margin of trade, that is, the creation of new bilateral trade partnership, and the role of MRL on this margin. In addition, all their estimates are conditioned on trade already taking place and marginal effects of SPS measures and other trade costs are on the intensive margin of trade. Nothing could be said on implications for new trade.
The harmonized EU aflatoxin regulations have been effective for several years and this aflatoxin policy remains a plausible factor contributing to the vulnerability of African groundnut export potential and market access. It is of much interest to reconsider the previous analysis and re-examine whether groundnut exporters from Africa actually turn out to be impeded by the new EU standards. This issue remains a major concern with development practitioners in particular.
For example, IFPRI has several field projects funded by the Bill and Melinda Gates Foundation to explore the impact of aflatoxin MRLs on small African holders and new ways to overcome phytosanitary issues in production and trade (IFPRI (2009) ). Our investigation complements this current fieldwork on aflatoxin and associated trade impediments.
Our analysis also contributes to the debate on Africa's "under-trading" (Bouët, Mishra and Roy (2008) ). Africa trades less with the rest of the world than one would expect according to various economic models, even after controlling for major trade costs and the size of the trading economies. It remains a puzzle whether this African missing trade is more associated with the limited access to the world market or to domestic factors within Africa. For example, Bouët, Mishra and Roy (2008) incorporate various trade barriers in a gravity equation analysis and find that African countries in general already have good market access and that the transport and communication infrastructure can be held accountable for the under-trading phenomenon. Other authors have emphasized the poor internal infrastructure of Many African Countries (Buys, Deichmann, and Wheeler (2010) ).
The purpose of our study is to provide an ex-post econometric examination of the harmonization and tightening of EU MRL on aflatoxins in 2002 and its impact on African exports of groundnut products. By virtue of a state-of-the-art gravity model with corrections for the sample selection bias, the 'multilateral resistance' terms, and the heterogeneity across firms, we show two main results. First, MRLs set by EU have no significant impact on groundnut exports from Africa across all methods of estimation. Two rationalizations can help interpret this result. Either, the MRL regulations are non binding for African groundnut exporters because other factors in production and before the border are binding impediments. As discussed below, our second result favors this rationalization. Or, the alternative rationalization is that the tighter MRL on aflatoxin does induce additional trade costs to African groundnut exporters, but it also generates trade benefits because EU consumers value safer groundnut products from Africa. The two effects could offset each other thus the net effect on trade is negligible.
The second result of our analysis is that domestic supply conditions in Africa play an important role in the determination of both the trade volumes and the propensity to trade in groundnut products. This result is consistent with the recent findings of Bouët et al. (2008) on the lack of trade facilitation in Sub-Saharan Africa for all exports, and the extent to which the missing trade is self-inflicted. Rios and Jaffee (2008) and Jaffee and Henson (2005) go one step further and point out that the proliferation and increased stringency of food safety standards can serve as a basis for the competitive repositioning of the developing world if developing countries successfully upgrade capacity and improve the operation of their supply chains (Maertens and Swinnen (2009) ). Rios and Jaffee, and Jaffee and Henson also state that in several cases, inspections reveal extreme violations of MRL regulations by African exports, including violations of codex MRLs making the EU MRLs redundant. Consistent with the latter, our findings cast doubt on the conventional wisdom of restrictive EU aflatoxin regulations. They suggest the key importance of addressing domestic issues in production and trade facilitation in Africa. In terms of groundnut products, improving the farm-level practice could reduce the aflatoxin contaminants, increase yields, and eventually lead to more trade. These improvements would lead to more consistent production of exportable products which could meet the MRLs.
The analysis is organized into 5 sections. Section 2 outlines our empirical strategy and describes the data set. Section 3 presents the econometric models and the associated results.
Section 4 checks the robustness of the main results and summarizes the trade effects of the MRL policy. Section 5 concludes the presentation. An appendix is available from the authors with detailed results supplementing tables in the text.
Methodology and Empirical Strategy
Gravity equation models are widely used to infer trade flow effects of distance (Disdier and Head (2006) ), currency union (Rose and van Wincoop (2001) ), common borders (McCallum (1995) ), tariffs (Baier and Bergstrand (2001) ), technical barriers to trade (TBTs) (Maskus and Wilson (2001) ), fixed trade cost between countries (Helpman, Melitz and Rubinstein (2008)), and other types of trade costs. The gravity equation approach posits that bilateral trade volume is a function of the importer's demand, the exporter's supply, and various bilateral trade costs such as tariffs, technical barriers, transportation costs, border effects, colonial ties, etc. One reason for its popularity lies in the fact that the gravity equation fits the data well across a wide range of applications in international trade. Despite its popularity, some recent research has raised concerns about several widespread mistakes and biases in gravity equation applications to trade (Anderson and van Wincoop (2003) , Baldwin and Taglioni (2006), Helpman et al. (2008) , and Martin and Pham (2008) among others).
One strand of the research focuses on the micro-foundations of the gravity equation model. Anderson and van Wincoop (2003) use a full expenditure system and market clearing conditions to derive a gravity equation with country-specific 'multilateral resistance' terms, which are often omitted in traditional gravity equation specifications. Baldwin and Taglioni (2006) points out three mistakes, defined as golden, silver and bronze, often made in gravity equation applications: the ignorance of 'gravitational un-constant term', which corresponds to the above-mentioned country-specific 'multilateral resistance' term; the mistake in averaging bilateral trade data; and the wrong deflators applied to GDP and trade series.
Another strand sheds light on several econometric problems associated with the gravity equation approach to trade. The first problem is the sample selection bias as defined by Heckman (1979) . A commonly found feature in bilateral trade data is that zero trade records are frequent across country-pairs and products, and that the zero trade flows could dominate when disaggregated trade data are used. Martin and Pham (2008) show that failure in modeling such limited dependency of the trade data can result in large biases for all estimates of interest.
Helpman, Melitz, and Rubinstein (2008) attribute the absence of trade to exporting firms' selfselection behavior. Accounting for heterogeneous productivity across firms, they establish a generalized gravity equation that accommodates asymmetric trade flows, zero trade observations, and the overlooked extensive margin from new firms entering export markets. The estimation of their generalized gravity equation model does not require firm level data and can be implemented via a two-stage modified Heckman procedure.
The second econometric problem associated with gravity equation models evolves around heteroscedasticity. Silva and Tenreyro (2006) points out that because of the Jensen's Inequality, the parameters of a log-linearized gravity equation can not be interpreted as the true elasticities.
To circumvent this problem, they propose estimating the gravity equation model in its original multiplicative form by a Poisson Pseudo-Maximum-Likelihood (PPML) method. Martin and Pham (2008) compare different estimators in a Monte-Carlo experiment in which both prevalence of zero trade and heteroscedasticity are present. Their results show that the Heckman Maximum Likelihood estimator performs well if true identifying restrictions are available, and that PPML solves the heteroscedasticity but yields biased estimates when zero trade observations are frequent. In an application to the exports of U.S. corn seeds, Jayasinghe, Beghin and Moschini (forthcoming) finds that PPML does not accommodate pervasive zeros well. Without a consensus on which estimator to use to address the co-existence of the pervasive zero trade flows and the heteroskedasticity issue, we apply different methods of estimation as explained later in section 4. We consider Truncated Sample Ordinary Least Square, the Helpman-Melitz-Rubinstein generalized gravity equation model, and the PPML approach and the Zero-Inflated PPML approach. Inferences are then drawn based on a thorough comparison across all results to develop a robust assessment.
Data Description
Our dataset builds upon the dataset of Otsuki et al. (2001) . Three groundnut products are considered: edible groundnuts, groundnut oil, and shelled groundnut (groundnut for further processing An EU member country's demand for groundnut exports is represented by its GDP adjusted to 2000 US dollars (World Development Indicators, The World Bank) for any given
year. The annual domestic supply of a groundnut product in a given African country is proxied by its total exports. 5 To deal with the plausible endogeneity problem with this proxy, we also extract food supply series from FAOSTAT database for robustness' check. Our dataset also contains a distance variable measuring the capital distances between country pairs, a colonial tie dummy indicating whether trading partners had colonial relationship in history as described in the original Otsuki et al. dataset, 6 and a common language dummy that equals one if the trading partners use the same official language. Table 1 provides summary statistics for data of the 2 We refer to all 14 importers of interest as EU member countries or the EU hereafter including Switzerland which has aflatoxin MRLs similar to the EU MRLs. 3 SITC Revision 1 codes 05172, 2211 and 4214 are used as the product categories for edible groundnut, shelled groundnut and groundnut oil, respectively. 4 Constrained by the data availability, we follow Otsuki et al. (2001) and assume that the MRLs reported in FAO (1995) hold for the period 1989-2001. The harmonized MRLs cover the period 2002-2006. 5 Though it is desirable to add African domestic consumptions to the African supply proxy, the consumption data in Africa is generally unavailable. We implicitly assume that domestic consumption only takes a negligible share of the total groundnut supply in Africa since they are an export crop. 6 Tariffs are other trade barriers. The TRAINS database shows that EU preferential tariff rates imposed on African countries are identically zero from 1995 on. Preferential tariff data prior to 1995 are not in TRAINS. The TARIC database contains some tariff information for some of the years between 1989 and 1995 showing not a single recorded tariff rate higher than 5%. Therefore, we assume away the impact of tariffs on the groundnut trade between the EU and the African countries 1989-2006 given the lack of variation over time. Tariffs were also ignored by Otsuki et al. (2001) . edible groundnut sector. Second, the MRL variable exhibits time variation due to the EU harmonization of aflatoxin regulations in 2002, which allows us to disentangle the trade effect of the MRL policy out of the country-level fixed effects. Lastly, our supply proxy originates in the sectoral approach of the gravity equation and it is a supply measure in physical quantity rather than the GDP of the exporter. 7 We express the supply in metric tons rather than in dollars to avoid the problematic deflation issues raised by Baldwin and Taglioni (2006) .
Model Specifications and Results
We consider three estimators for the gravity equation model. The first one is the Truncated Sample Ordinary Least Square (Trun-OLS hereafter), which is most commonly used in the literature. Basically, it is an Ordinary Least Square estimator applied to a subsample that contains positive observations only. In our context, the associated gravity equation is specified as follows: where β s , α s and γ s are parameters to be estimated. A positive β 1 suggests that the MRL on aflatoxin is trade-impeding: the lower the tolerant level is, the less the bilateral trade flows are. ε ijt is the classical idiosyncratic error term. The definition of each variable is presented in Table 2 . We estimate Equation (1) via Trun-OLS for each groundnut product separately and summarize the results in Model (1), (3), and (5) of Table 3 . To make the results comparable to Otsuki et al. (2001) , we also drop the 13 importer dummies 8 and estimate the models again.
These additional results are reported in Model (2), (4) and (6) of Table 3 . Three interesting observations stand out of Table 3 . First of all, the inclusion of importer dummies, that is, the importers' fixed effects capturing the 'multilateral resistance' terms, changes the inference on the MRL variable dramatically. Model (2), (4) and (6) seemly confirm the basic findings in Otsuki et al. (2001) : the African exports of edible groundnuts and groundnut oil appear adversely affected by a tighter EU MRL on aflatoxin. Quantitatively, with all else equal, African exports of both groundnut products would allegedly drop by nearly 10% as MRL policy on aflatoxin becomes 10% stricter.
However, Models (1), (3), and (5) show that the trade effects of the MRL vanish once the importer dummies are introduced. In fact, several importer dummies are statistically significant (see Appendix 1 for details), suggesting that the trade-impeding effect found in Otsuki et al. (2001) stems from the multi-lateral resistance terms of some of the importing countries rather than the MRL. When those terms are controlled for, the MRL by itself has no significant impact on groundnut exports from Africa. This observation casts doubt on the conventional viewpoint that the EU's MRL policy on aflatoxin is trade-impeding for exporters from African countries.
Two rationalizations can help interpret our result. Either, the MRL regulations are not binding for African groundnut exporters because other domestic factors in production and before the border constrain the trade potential in Africa. Or, the potential trade loss of African groundnut exporters due to the compliance cost associated with the tighter standard is offset by the trade benefits originated from an enhanced EU demand because of consumers' preferences for safer groundnut products.
Secondly, all estimates in Table 3 , except for the African supply, are sensitive to the introduction of the importer dummies. For example, the inclusion of the importer dummies changes the inference on the European GDP variable from positive and statistically significant to negative and statistically significant, and the trade-impeding effect of distance in the groundnut oil sector nearly doubles. This sensitivity supports the claim of Anderson and van Wincoop (2003) that when the 'multi-lateral resistance' terms are excluded from the gravity equation, estimates suffer from severe bias from omitted variables. Last, African supply is found to positively influence the exports across specifications and products, which suggests the key importance of domestic production capacity in Africa to explain its trade potential. A Hausman endogeneity test is conducted to check if the supply proxy is endogenous to bilateral trade flows.
No evidence of endogeneity is found for all three groundnut products. 9 In addition, to ensure that the OLS results are not driven by some influential trade flows of certain country-pairs, we also conduct robust regression estimation using a mild down-weighing strategy. The robust regression results confirm the results in Table 3 . 10 Despite of its computational simplicity, the Trun-OLS estimator suffers from several criticisms. One major statistical problem with the Trun-OLS is the potential sample selection bias it can cause if the eliminated zero observations are not drawn on a random basis. This is the case in our context since countries not trading with each other in general choose to do so voluntarily. Even if a sample selection bias is not detected, the economic interpretations of truncated OLS estimates are limited. In our application, a Trun-OLS estimate for any variable of interest would only capture its intensive margin to trade, that is, the intensification of existing trade (marginal effects conditional on trade already taking place). However, from a development viewpoint it is the extensive margin to trade, the creation of new bilateral trade partnership, that we are interested in. Have the harmonization and tightening of the EU aflatoxin regulation decreased the international market accessibility for groundnut exporters from Africa? The latter concern naturally motivates a Heckman type sample selection model, which we pursue next.
The Heckman type of model we choose to present is the Helpman, Melitz, and Rubinstein approach (HRM). As the state-of-the-art of the gravity equation approach to trade, the HMR approach generates an extended gravity equation model with firm-level heterogeneity in productivity. The model exhibits three appealing features. First, it explains zero trade flow. The absence of bilateral trade occurs when all producers, even the most efficient ones, within a country find it unprofitable to export to a destination. Second, it deals with the sample selection 9 The results of the endogeneity tests are available from authors upon request. 10 The details of the robust regressions are reported in the Appendices. bias defined by Heckman (1979) . Heckman (1979) proposed adding another equation to account for the qualitative choice of outcomes, whether or not to trade with the EU countries in our context, and then estimate this selection equation and the outcome equations (the equation with positive observations only) jointly via a maximum likelihood method or a two-step procedure.
Third, HMR controls for the trade effect of the fraction of exporting firms, which varies across exporting countries due to the different degrees of firm-level heterogeneity. Only the most productive firms export as exports entail some additional fixed costs relative to selling domestically. Econometrically, this additional term in the outcome equation can be consistently estimated from the first stage of the Heckman two-stage procedure. To help with the identification, at least one explanatory variable included in the selection equation is excluded from the outcome equation. Economic theory suggests that a variable that affects the fixed costs of EU-African trade, but not the variable costs of trade would qualify. We let the common language dummy variable serve this role. The HMR in our application is specified as follows: 
is the common language dummy variable for the country pair i and j. We assume that this common language dummy variable affects the fixed cost of trade, but has trivial effects on the variable costs to trade. Therefore, it is excluded from ij Dlang outcome equation (3), to help with the identification of the model.
In (3), the term captures the trade effect of the fraction of firms in country i that export to country j in year t
is a parameter to be estimated: a significant implies that the firm-level heterogeneity in groundnut sector k affects the associated trade volumes. , calculated from estimates of (2), is the predicted probability to trade groundnut product k for the country pair i and j in year t. The inverse Mill's ratio, , computed from the estimates in (2), controls for the standard sample selection errors as in Heckman original model.
We follow HMR to consistently estimate the model through a two-step procedure. 12 In the first step, (2) is estimated via Maximum Likelihood method, and the predicted probability to trade and Inverse Mill's Ratios can be computed accordingly. In the second step, (3) is estimated via Non-Linear Least Squares.
The results of the HMR model are reported in Table 4 . 13 We discuss the estimates in the selection equations and the outcome equations, in turn. Two interesting findings come from the estimated selection equation. First, the decision of trade or not is indeed an endogenous outcome as we expect. The estimates in the selection equations show that a more abundant supply, a shorter distance, or a common official language will help create new trade partnership between the African groundnut exporters and the European importers. Second, the MRL policy on aflatoxin has very little impact on the extensive margin to trade. In other words, the MRL policy on aflatoxin imposed by the EU does not appear to decrease market access for African exporters. 11 Readers are referred to Equation (14) in HMR for its derivation. 12 Though desirable to estimate the model via a joint Maximum Likelihood method for efficiency consideration, the non-linearity of the outcome equation makes the log-likelihood function intractable. 13 We also estimate the model via standard Heckman Maximum Likelihood method without controlling for the firmlevel heterogeneity and report the results in the Appendices. The estimates are very similar to Another concern with the gravity equation approach is the inherent heteroskedasticity stemmed from the log-linearization of the original multiplicative form of the gravity equation.
Jensen's inequality implies that the estimates of the log-linearized model in general do not correspond to the true elasticities we are interested in. To address this concern, we follow Silva and Tenreyro (2006) and re-estimate the gravity equation in levels via the Poisson Pseudo-Maximum-Likelihood (PPML) method. The PPML estimator has been shown to be robust to various heteroskedastic patterns as long as the conditional variance of the dependent variable is proportional to its conditional mean. Originating from a count data model, the PPML estimator naturally allows zero observations.
However, the usefulness of the PPML estimator is constrained by its inability to distinguish the rounding zeros and true zeros. In our context, zero trade flows can arise either because exporters are willing to trade but hit by negative trade cost shocks, or because they are reluctant to participate in the world market. In order to examine the PPML's capacity of accommodating the latter self-selected zeros, we also use the Zero Inflated Poisson (ZIP) models in which zero observations can stem from either a binary decision or the lowest draw out of a Poisson process (Greene (1994)). A Vuong test can tell whether PPML or ZIP fits the data better.
The specification of the PPML model is as follows:
where is the matrix containing all explanatory variables under consideration. The consistency of the PPML estimator is insured by the assumption .
The ZIP model is specified in the following way:
is the probability of zero trade flows due to exporters' self-selection behavior, is the probability of drawing a zero from a Poisson process with parameter . Hence, there are two sources of zero trade flows. Either, an exporter decides to not trade in the first stage, or it decides to trade but is hit by a negative cost shock which makes the trade volumes being zero.
The results of the PPML and ZIP models are reported in Table 5 along with the Vuong test. 14 The test suggests the ZIP model is preferred for all three products. Table 5 shows that PPML tends to overestimate the impact of most variables. The reason is as follows. The PPML model takes all zeros as generated from the Poisson process; to accommodate these excessive zeros, the estimates are biased upward (the predicted dependent variable is always non negative).
Therefore, we prefer the ZIP estimates and draw the discussion of results upon the latter. (2001) . Overall the ZIP results although better than the PPML ones, seem extreme to be plausible.
Robustness Check and the Trade Effect of the MRL
In this section, we summarize the results across all estimators and infer the groundnut trade effects of the MRL set by the EU. Before synthesizing the estimates in the previous section, it is a legitimate concern that the African supply variable, which is constructed as each African country's total exports to the rest of the world, might suffer from the endogeneity or simultaneity problem: some unobservable determinants of the EU-Africa bilateral trade could affect the aggregate exports as well. The simultaneity of trade and output determination is a common problem in the applied trade literature. Several fixes have been recommended. Harrigan (1994) suggests using factor endowments as the instrumental variables for the output and estimate the model by two-stage Least Square. However, our application is so disaggregated that it would be difficult to find a valid factor endowment instrument. Another remedy is simply to constrain the coefficient of the supply to be one, or in other words let the share of exports be the dependent variable. The disadvantage of this fix is that, we would not able to infer how important the domestic capacity is to the export potential of Africa. The approach we take to address the endogeneity is to construct an alternative African supply proxy from the FAOSTAT database.
The database provides food supply series for a wide range of agricultural commodities and countries. For each of the nine African countries, we extract "groundnut oil", "groundnuts (in shell equivalence)", and "groundnuts (shelled equivalence)" as the alternative supply series for groundnut oil, shelled groundnuts, and edible groundnuts respectively. This alternative African supply is considered exogenous to the bilateral trade flows. With this alternative supply proxy, we re-do all the estimations in Section 3 and report the results in Appendix 2.
We find that most of the findings in Section 3 remain after the replacement of the supply proxy.
The major difference lies on the trade effects of the supply proxy itself. The estimated elasticities of the FAOSTAT supply proxy sometime exhibit an expected sign and are less significant. The relatively poor performance of the FAOSTAT supply variable could be attributed to the discrepancy in data collection processes and commodity classifications between the COMTRADE and the FAOSTAT. Notes: a. Estimated elasticity of MRL when using supply proxy 1 b. Estimated elasticity of MRL when using supply proxy 2 c. Average marginal effects are reported for the selection equations and inflation equations *. Significance levels indicated as in previous tables: * p<0.05, ** p<0.01, *** p<0.001.
Conclusion
As traditional trade barriers such as tariffs and quotas decline across countries overtime, there has been an upward trend in the adoption of various food safety standards. Food safety standards are driven by human health and/or environmental concerns, and generally grounded in the risk assessment of specific contaminants in food and feed. Since 1961, the Codex Alimentarius Commission jointly formed by FAO and WHO has been promoting international food safety standards that can serve as "an international reference point". However, countries have been seen to response differently to the non-binding international standards. One undisputable fact up to now is that developed nations such as OECD members tend to set food safety standards for a wider range of commodities and at a much tighter level than what Codex recommends, which consequently brings the possibility of a protectionist motive.
Our study investigates the 2002 EU's harmonization and tightening of the MRL on aflatoxin contaminants. We use a panoply of state-of-the-art gravity equation approaches to quantify the trade effects of the EU's MRL policies on aflatoxins for the groundnut exporters from Africa. The contribution of our analysis to the literature is triple. First of all, unlike in previous econometric analyses of EU aflatoxin policies, our results suggest that the harmonization and tightening of aflatoxin regulations within the EU has no significant effects on African groundnut exports, either in terms of the trade volumes, or the propensity to trade. This empirical result challenges the conventional view that a stricter food safety standard would act like a barrier to trade.
We offered two rationalizations to interpret the insignificance of the MRL policy. First and more plausible to us, the food safety policy adopted by the EU is non binding for African groundnut exporters because their export potential is mostly constrained by the domestic capacity, such as farming and storage practice, and/or other barriers before the border. Or alternatively, the stringent EU standard both increases the trade costs for exporters from Africa, and enhances demand within the EU due to the quality improvement of the groundnut products such that its overall trade effect is exactly null, which is a bit farfetched.
The second important finding is that domestic groundnut supply conditions in Africa appear to be a binding constraint for its groundnut exports across all methods of estimation. This finding implies that it is the domestic issue rather than the accessibility to the world market that constrains Africa's export potential. Addressing Africa's under-trading problem from a development viewpoint might be more helpful than merely improving international accessibility for African traders (Bouët et al. (2008) ; Rios and Jaffee (2008) 
